Structure and carbohydrate analysis of the exopolysaccharide capsule of Pseudomonas putida G7.
The aromatic hydrocarbon-degrading bacterium, Pseudomonas putida G7, produces exopolymers of potential interest in biotechnological applications. These exopolymers have been shown to have significant metal-binding ability. To initiate the study of the metal-polymer interactions, we explored the physical and chemical nature of the P. putida G7 exopolysaccharide, a major component of the exopolymer. A capsular structure was observed by light microscopy surrounding both planktonic and attached cells in biofilms after immunofluorescence staining with polyclonal antiserum raised against planktonic cells. Further work with planktonic cells showed that the immunostained capsule remained associated with young (log phase) cells, whereas older (stationary phase) cells lost their capsular material to the external milieu. Visualization of frozen, hydrated stationary phase cells by cryo-field emission scanning electron microscopy (cryoFESEM) revealed highly preserved extracellular material. In contrast, conventional scanning electron microscopy (SEM) of stationary phase cells showed rope-like material that most probably results from dehydrated and collapsed exopolymer. Both capsular and released exopolymers were separated from cells, and the released extracellular polysaccharide (EPS) was purified. Deoxycholate-polyacrylamide gel electrophoresis (PAGE) and silver/alcian blue staining of the partially purified material showed that it contained both EPS and lipopolysaccharide (LPS). Further purification of the EPS using a differential solubilization technique to remove LPS yielded highly purified EPS. Gas chromatography-mass spectrometry revealed that the purified EPS contained the monosaccharides, glucose, rhamnose, ribose, N-acetylgalactosamine and glucuronic acid. The structural and chemical properties of the P. putida EPS described here increase our understanding of the mechanisms of toxic metal binding by this well-known Proteobacterium.